Breast cancer in men is rare and only about 390 men in the UK are diagnosed with breast cancer each year with an incidence rate in the UK of 1.5 cases per 100 000 men. In addition, the increased use of radiotherapy for management of breast cancer has led to a reported increase of radiation induced angiosarcomas (RIAS) with an incidence of 0.05-0.3%. Here we report a unique and extremely rare case of RIAS of breast in a male patient. To our knowledge this is the only case in the literature of a radiation induced angiosarcoma of the breast in a male.
INTRODUCTION
Breast cancer in men is rare and only about 390 men in the UK are diagnosed with breast cancer each year with an incidence rate in the UK of 1.5 cases per 100 000 men [1, 2] .
The management of breast cancer in male patients is the same as the one in females and therefore adjuvant radiotherapy is very commonly used. Unfortunately, the increased use of radiotherapy for management of breast cancer has led to a reported increase of radiation induced angiosarcomas (RIAS) with an incidence of 0.05-0.3% [3] [4] [5] . Here we report a unique and extremely rare case of RIAS of breast in a male patient.
CASE REPORT
A 72-year-old male was diagnosed with left breast invasive ductal carcinoma (tumor of 11 mm, stage I (T1N0M0), grade3, estrogen receptor (ER) and progesterone receptor (PR) positive, Ki-67 8%, EGFR and Her-2 negative) and underwent left breast mastectomy and lymph node axillary dissection.
His past medical history included atrial fibrillation, hypertension, hypercholesterolemia, glaucoma and he had a strong family history of breast carcinoma.
He received 20 days of adjuvant radiotherapy treatment and five years of endocrine adjuvant treatment of his chest wall with single field modality technique and a total dose of 4005 cGy D-Max in 15 fractions.
Six years after completion of adjuvant radiotherapy treatment for his breast cancer, the patient developed multiple purpuric nodules below and very close to the mastectomy scar and a punch biopsy revealed radiation induced angiosarcoma. A CT scan of his chest, abdomen and pelvis had shown no evidence of distant metastases. He underwent a wide resection of the mastectomy scar down to the ribs and the defect was reconstructed with pedicled latissimus dorsi flap in combination with a V-Y fashion adipocutaneous advancement flap from his abdomen (Fig. 1) .
The histology report showed a multifocal grade 3 angiosarcoma (pT2a, pN0) involving the dermis and subcutaneous tissue composed of inter-anastomosing vascular channels lined by atypical endothelial cells. The nearest peripheral margin appeared to be approximately 10 mm and the deep margin from the tumor was documented as very close but free of tumor infiltration.
The patient had three more surgical treatments and one treatment with electrochemotherapy (Bleomycin 34 000 IU) with partial response to control local disease recurrence. The local disease-free interval was 8,5,7 and 3 months period between these treatments.
Unfortunately, he rapidly developed widespread disease over his chest wall that was not amenable to surgical treatment, nor further session of electrochemotherapy (Fig. 2) .
After a long discussion with the patient and a multidisciplinary team consensus, a decision was made for further management with adjuvant chemotherapy. The proposed treatment by the medical oncology team was full dose Paclitaxel on a weekly basis which was started 3 months after his last electrochemotherapy session. The full dose had seemed to show significant improvement in his chest wall disease but unfortunately this was too toxic for the patient to tolerate and therefore on week 4 the dose was decreased (Fig. 3) . This reduced the side effects of Paclitaxel in full dose, including severe neutropenia and excessive fatigue. Disease progression was noted on the reduced dose of Paclitaxel treatment and therefore the further treatment was changed to Pazopanib 600 mg per day. However, soon after commencement, the development of hypertension and confusion necessitated cessation of treatment.
In the meantime, a chest X-ray revealed progressive interstitial thickening in the right mid and upper zone, confirming our clinical suspicion of rapid progression of disease on the patient's chest wall.
At that stage, a decision was taken with the patient and his family to focus on symptom relief and best supportive care at home. The patient died 32 months after his first surgical treatment for the radiation induced breast angiosarcoma and eight years and five months following completing the adjuvant radiotherapy treatment for his breast cancer. DISCUSSION RIAS is relatively rare, with an estimated incidence at between 0.05 and 0.3% in women treated with radiotherapy. It is a well recognized late complication of adjuvant radiotherapy, with a latency period that varies from approximately five to ten years [6] .
The incidence of RIAS does not appear to be influenced by the type of surgery performed (mastectomy or wide local excision) but there might be a potential interaction of radiotherapy and lymphoedema following treatment [4] .
There may also be a dose response relationship between the dose of radiotherapy administrated and the incidence of RIAS with a minimum of 10 Gy associated with the development of the condition but usually associated with higher doses [4] .
The 5-year survival rate of RIAS patients is reported in the literature in the range of 25-50% [7, 8] . The patient in our case died 32 months after his diagnosis for RIAS.
Furthermore, tumor grade is considered to be an important prognostic factor for RIAS. Patients with high grade tumor as in our case, have worse survival rate. Our patient had multiple episodes of local recurrences treated surgically and with electrochemotherapy but ultimately his disease progressed rapidly such that active treatment with curative intent was ceased.
He was subsequently referred to our medical oncology colleagues knowing that the role of chemotherapy for RIAS remains uncertain. An agent such as Paclitaxel has shown encouraging results in unresectable angiosarcomas but its dose-limiting toxic effects does not allow prolonged treatment for more than 6 months in most cases [9] .
In our case the dose of paclitaxel initially had to be reduced and eventually stopped due to its toxic effect after four months of treatment. Subsequent attempts at disease control with a tyrosine kinase inhibitor, Pazopanib, had to be abandoned as well due to toxicities. His disease rapidly progressed, infiltrating deeper structures of his chest wall and the patient entered the supportive care pathway in order to ensure that he received the best possible care in the last period of his life.
Wide surgical resection with adequate clear histological margins remains the first line treatment for radiation-induced angiosarcoma.
To our knowledge this is the only case in the literature of a radiation induced angiosarcoma of the breast in a male.
